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(54) Ultrasonic animal reppeller 

(57) A ultrasonic animal repeller is disclosed for out- 
putting an ultrasonic wave when an entry of a small an- 
imal into a predetermined area is detected. The ultra- 



sonic animal repeller includes a plurality of ultrasonic 
output units (13a to 13d) having respective ultrasonic 
wave outputting directions that are different from each 
other. 
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Description 

BACKGROUND OF THE INVENTION 

(Field of the Invention) 5 

[0001] The present invention generally relates to a 
multidirectional ultrasonic transmitter and, more partic- 
ularly, to an ultrasonic animal repeller for transmitting 
ultrasonic waves in a plurality of directions for repelling 10 
or dispelling one or more relatively small animals enter- 
ing areas of coverage surveyed by the ultrasonic waves. 
[0002] For the purpose of the invention herein dis- 
closed, the term "small animals" herein used is intended 
to encompass cats, dogs, birds, weasels, raccoons, *5 
deer or like animals that are, regardless of whether do- 
mestic or wild, considered offensive, harmful or objec- 
tionable in any way whatsoever when they approach or 
enter restricted areas or estates. 

20 

(Description of the Prior Art) 

[0003] An ultrasonic animal repeller including a de- 
tecting means and an ultrasonic wave generating 
means has been developed and used in practice for the 25 
purpose of keeping one or more small animals off from, 
for example, a property or playground sandpit. In gen- 
eral, the known ultrasonic animal repeller is so designed 
that when a sensor forming a part of the detecting 
means detects entry of a small animal into a surveyed 30 
area, ultrasonic waves are outputted to prevent the 
small animal from approaching nearby to thereby avoid 
excreta-based displeasure. Since the ultrasonic waves 
are imperceptible to the human ears, there is no possi- 
bility that people will feel discomfort. 35 
[0004] However, the prior art ultrasonic animal repel- 
ler has an ultrasonic output coverage that is defined 
merely forwardly thereof. Since this ultrasonic output 
coverage is relatively narrow as compared with a sur- 
veillance area covered by the sensor, when the sensor 40 
detecting the presence of a small animal and outputs 
the ultrasonic waves, the ultrasonic waves will not reach 
the small animal, failing to exhibit a sufficient anti-animal 
effect, i.e., an effect of keeping animals a distance away. 

45 

SUMMARY OF THE INVENTION 

[0005] The present invention has been developed in 
view of the foregoing and is intended to expand the ul- 
trasonic output coverage to thereby enhance the anti- so 
animal effect. 

[0006] In order to accomplish the foregoing object, the 
present invention provides an ultrasonic animal repeller 
which includes a plurality of ultrasonic output units so 
oriented as to generate ultrasonic waves in different di- 55 
rections relative to each other. As such, as compared 
with the prior art ultrasonic animal repeller, the ultrasonic 
output coverage can be enlarged to enhance the effect 



of keeping animals such as cats a distance away. 
[0007] If desired, the direction of propagation of the 
ultrasonic wave generated from each of the ultrasonic 
output units may be variable, so that the ultrasonic out- 
put coverage suited to the place of installation of the ul- 
trasonic animal repeller can be provided. 
[0008] Preferably, each of the ultrasonic output units 
has a respective detector such that when any one of the 
detectors detects the presence of a small animal, the 
ultrasonic waves can be generated from one of the ul- 
trasonic output units that is associated with one of the 
detectors detecting the presence of the small animal. In 
this case, the ultrasonic output units except for the ul- 
trasonic output unit associated with the detector then 
detecting the small animal will not be activated, thereby 
resulting in an advantageous saving of an electric pow- 
er. 

[0009] In a preferred embodiment, a single detector 
has a plurality of ultrasonic output units. In another pre- 
ferred embodiment, the ultrasonic output units may gen- 
erate respective ultrasonic waves at different timings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] The present invention will become readily un- 
derstood from the following description of preferred em- 
bodiments thereof made with reference to the accom- 
panying drawings, in which like parts are designated by 
like reference numeral and in which: 

Fig. 1 is a schematic top plan view of an ultrasonic 
animal repeller according to one preferred embod- 
iment of the present invention, showing the ultra- 
sonic animal repeller having three ultrasonic output 
coverages; 

Fig. 2 is a block diagram showing an electric circuit 
employed in the ultrasonic animal repeller; 
Figs. 3A and 3B are schematic top plan views, 
showing modifications of the ultrasonic animal re- 
peller having two ultrasonic output coverages, re- 
spectively; 

Fig. 4 is a schematic perspective view of the ultra- 
sonic animal repeller embodying the present inven- 
tion; 

Fig. 5 is a schematic top plan view, showing a fur- 
ther modification of the ultrasonic animal repeller 
having four ultrasonic output coverages; 
Fig. 6 is a block diagram showing a modified electric 
circuit employed in the ultrasonic animal repeller 
embodying the present invention; 
Figs. 7 A and 7B are schematic front elevational and 
top plan views of a modification of the ultrasonic an- 
imal repeller according to the present invention; 
Fig. 8 is a schematic top plan view of the ultrasonic 
animal repellent, showing a different example of ul- 
trasonic output coverages according to the present 
invention; 

Fig. 9 is a block diagram showing a modified circuit 
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employed in the ultrasonic animal repellent; and 
Fig. 1 0 is a chart showing timings at which ultrason- 
ic waves are generated with the ultrasonic animal 
repeller according to the present invention. 

5 

DESCRIPTION OF THE EMBODIMENTS 

[0011] Referring now the accompanying drawings, 
Fig. 1 illustrates an example of ultrasonic output cover- 
ages exhibited by an ultrasonic animal repeller 1 , and 10 

m Fig. 2 illustrates a circuit block diagram of the ultrasonic 

animal repeller 1 . As shown in Fig. 1 , the ultrasonic an- 

* imal repeller 1 includes a plurality of ultrasonic output 

units having respective directions of propagation of ul- 
trasonic waves that are different from each other. Ref- *5 
erence numerals 2a to 2c shown therein represent a re- 
spective ultrasonic output coverage. In the illustrated 
embodiment, three ultrasonic output coverages 2a to 2c 
are shown, but the number thereof may not be limited 
to three such as shown. 2° 
[0012] As shown in Fig. 2, the ultrasonic animal repel- 
ler 1 includes a sensor circuit 1 0 and a plurality of ultra- 
sonic output circuits 13a to 13d. The number of the ul- 
trasonic output circuits 1 3a to 1 3d is four and, therefore, 
the sensor circu it 1 0 includes four sensors 1 0a to 1 0d. 25 
It is, however, to be noted that the number of the ultra- 
sonic output units 13a to 13d may not be necessarily 
equal to that of the sensors 1 0a to 1 0d. 
[0013] Each of the sensors 10a to 10d is operable to 
detect a small animal or heat entering in or present in a 30 
predetermined area (sensor surveillance area). An input 
determining circuit 1 1 utilizes an input voltage or an input 
timing from any one of the sensors 10a to 10d in deter- 
mining whether the small animal has been detected or 
whether an erroneous operation resulting from noises 35 
has occurred. A signal generator 12 is operable to gen- 
erate a signal necessary to output an ultrasonic wave. 
By way of example, the signal generator 1 2 may gener- 
ate a signal having a repetition of an ON state for 1 .5 
second and an OFF state for 1 .5 second for 1 0 seconds 40 
at a frequency of 25 kHz. Each of the ultrasonic output 
circuits 13a to 13d is operable in response to the signal 
from the signal generator to output the ultrasonic wave. 
[001 4] The direction in which the ultrasonic wave gen- 
erated from each of the ultrasonic output units 13a to 45 
1 3d propagates is variable. Figs. 3A and 3B illustrate an 
example, in which the direction of the ultrasonic wave 
outputted is varied. In these figures, reference numerals 
2a and 2b represent a respective ultrasonic output cov- 
erage. Thus, if the direction of each of the ultrasonic out- so 
put coverages 2a and 2b is varied, the ultrasonic output 
coverages 2a and 2b appropriate to particular localities 
in which the ultrasonic animal repeller 1 is installed can 
be defined, thereby enhancing the anti-animal effect. 
[001 5] The ultrasonic animal repeller according to an- 55 
other embodiment will now be described. Fig. 5 illus- 
trates a schematic diagram showing ultrasonic output 
coverages and sensor surveillance areas exhibited by 



the ultrasonic animal repeller 1A, Fig. 2 is the block di- 
agram showing the internal circuit employed in the ul- 
trasonic animal repeller 1 A. 

[0016] The ultrasonic animal repeller 1A includes a 
plurality of detectors corresponding respectively to a 
plurality of ultrasonic output circuits and is so operable 
that when one of the detectors detects a small animal, 
only one of the ultrasonic output circuits that is associ- 
ated with such one of the detectors can output the ultra- 
sonic wave. In Fig. 5, the ultrasonic animal repeller 1A 
is shown having four ultrasonic output circuits and four 
detectors, and the ultrasonic output coverages 2a : 2b, 
2c and 2d correspond to and encompassed within the 
sensor surveillance areas 3a, 3b, 3c and 3d, respective- 
ly. Thus, the ultrasonic animal repeller 1A differs from 
the ultrasonic animal repeller 1 in that the ultrasonic an- 
imal repeller 1 A is so operable that when any one of the 
sensors 10a to 10d detects a small animal, only one of 
the ultrasonic output circuits 13a to 13d that is associ- 
ated with the sensor detecting the small animal can out- 
put the ultrasonic wave. 

[0017] Accordingly, the input determining circuit 11 
shown in Fig. 6 is so designed and so operable as to 
determine whether the small animal has been detected 
or whether an erroneous operation resulting from noises 
has occurred; in dependence in an input voltage or an 
input timing from the sensors 1 0a to 1 0d and also as to 
determine from which one of the sensors 1 0a to 1 0d an 
input is provided to the input determining circuit 11 , so 
that the input determining circuit 11 can determine one 
of the ultrasonic output circuits 13a to 13d that should 
output the ultrasonic wave. 

[0018] This feature makes it possible to save an elec- 
tric power to be consumed, since when the sensor 1 0a, 
for example, detects the small animal the ultrasonic out- 
put circuits 13b to 13d except for the ultrasonic output 
circuit 13a associated with the sensor 10a are not acti- 
vated. 

[0019] The ultrasonic animal repeller according to a 
further embodiment will now be described. As shown in 
Figs. 7A and 7B, the ultrasonic animal repeller 1 B in- 
cludes a plurality of ultrasonic output devices (ultrasonic 
output circuits 1 3a and 1 3b) for a single detector (sensor 
circuit 10). Fig. 7A illustrates the ultrasonic animal re- 
peller 1 B as viewed from front and Fig. 7B illustrates the 
ultrasonic animal repeller 1 B as viewed from a lateral 
direction. The ultrasonic animal repeller 1B has a front 
surface having two ultrasonic output, circuits 13a and 
1 3b together with corresponding loudspeaker for a lens 
of one sensor circuit 10. The ultrasonic animal repeller 
1B also includes an indicator lamp 14 that is turned on 
or blinks when the sensor circuit 1 0 detects a small an- 
imal. 

[0020] The ultrasonic animal repeller according to the 
embodiment shown in Figs. 7A and 7B is advantageous 
in that as shown in Fig. 8, the sensor surveillance area 
3 provided for by the ultrasonic animal repeller 1 B is of 
the substantially same size as the ultrasonic wave cov- 
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erages 2a and 2b and, therefore, the ultrasonic wave 
can necessarily be generated when a small animal en- 
ters the sensor surveillance area 3, thereby enhancing 
the anti-animal effect. 

[0021 ] Fig. 9 illustrates a block diagram of the internal 
electric circuit used in the ultrasonic animal repeller 1 B. 
The internal circuit shown in Fig. 9 differs from that used 
in any one of the ultrasonic animal repellers 1 and 1 A 
shown respectively in Figs. 2A and 2B and Fig. 6 in that 
in the ultrasonic animal repeller 1 B, only one sensor cir- 
cuit 10 is employed whereas two ultrasonic output de- 
vices 1 3a and 13b are employed. When the sensor cir- 
cuit 1 0 detects a small animal, all of the ultrasonic output 
devices 13a and 13b output ultrasonic waves. 
[0022] Although not shown, the use may be made of 
a plurality of sensor circuits in combination with a plu- 
rality of ultrasonic output devices for each of the sensor 
circuits. In such case, as is the case with the ultrasonic 
animal repeller 1 A shown in Fig. 6, the ultrasonic wave 
can be outputted from only the plural ultrasonic output 
devices associated with the sensor circuit then detecting 
the small animal. 

[0023] The ultrasonic animal repeller according to a 
still further embodiment of the present invention will be 
described. It has been described that the plural ultra- 
sonic output devices 13a to 13d output the ultrasonic 
waves when in the case of any one of the ultrasonic an- 
imal repellers 1 and 1 B one of the sensor circuits 1 0a 
to 1 0d or 1 0 detects a small animal, or when in the case 
of the ultrasonic animal repeller 1 A the plural sensor cir- 
cuits 10a to 10d detect a small animal. In any of those 
cases, the plural ultrasonic output devices 13a to 13d 
may be so designed as to provide respective ultrasonic 
waves at different timings displaced relative to each oth- 
er. If this design in which the ultrasonic waves are out- 
putted at different timings displaced relative to each oth- 
er is employed, the electric power consumed can ad- 
vantageously be saved since the current flowing simul- 
taneously can be minimized. 

[0024] Fig. 10 illustrates an application of the above 
discussed design to the ultrasonic animal repeller 1 A of 
the structure shown in Fig. 6. Referring to Fig. 10, an 
ultrasonic wave 1 is outputted in the presence of a sen- 
sor input 1 , followed by outputting of an ultrasonic wave 
2 in the presence of a sensor input 2. However, the tim- 
ing at which the ultrasonic wave 2 is outputted is delayed 
a predetermined time t so that the outputting of the ul- 
trasonic wave 1 will not overlap with the outputting of 
the ultrasonic wave 2. 

[0025] Although the present invention has been de- 
scribed in connection with the preferred embodiments 
thereof with reference to the accompanying drawings, it 
is to be noted that various changes and modifications 
are apparent to thpse skilled in the art. Such changes 
and modifications are to be understood as included with- 
in the scope of the present invention as defined by the 
appended claims, unless they depart therefrom. 



Claims 

1. A ultrasonic animal repeller for outputting an ultra- 
sonic wave when an entry of a small animal into a 

5 predetermined area is detected, characterized in 

that the repeller comprising a plurality of ultrasonic 
output units (13a to 13d) having respective ultra- 
sonic wave outputting directions that are different 
from each other. 

io 

2. The ultrasonic animal repeller as claimed in Claim 
1 , characterized in that the ultrasonic wave out- 
putting direction from each of the ultrasonic output 
units (13a to 13d) is variable, 

75 

3. The ultrasonic animal repeller as claimed in Claim 
1 or 2, characterized in that each of the ultrasonic 
output units (13a to 13d) includes a respective de- 
tector (10; 10a to 10d) such that when any one of 

20 the detectors detects the presence of a small ani- 

mal, the ultrasonic waves are generated from one 
of the ultrasonic output units that is associated with 
one of the detectors detecting the presence of the 
small animal. 

25 

4. The ultrasonic animal repeller as claimed in any one 
of Claims 1 to 3, characterized in that a single de- 
tector (10; 10a to 10d) includes a plurality of ultra- 
sonic output units. 

30 

5. The ultrasonic animal repeller as claimed in any one 
of Claims 1 to 4 , characterized in that the ultrason- 
ic output units (10a to 10d) generate respective ul- 
trasonic waves at different timings. 

35 
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